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(54) [Title of the Invention] DEVELOPMENT DEVICE AND 
PROCESS CARTRIDGE 

(57) [Abstract] 

[Object] It is an object of the present invention to 
provide an improved image formation apparatus capable of 
preventing an idle rotation of its s.ieeve gear even if its 
development roller and its magnet roller axe all small in 
their diameters, * 

(Solving Means] The inner ciraumf erential surface of at 
least one end of a development sleeve 13 of a development 
roller is engaged with a sleeve flange IS. This sleeve 
flange 15 is combined with a sleeve gear 17 provided far 
transferring a torque to the development sleeve 13, by 
virtue of a Joint which Is either a spline engagement or a 
serration engagement. 
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[Claims] 

[Claim 1] A development device inaluding a development 
container for receiving an amount of development agent, and 
a development agent carrier freely ru tat ably supported by a 
bearing attached to the development container, wherein the 
development agent carrier comprises a pipe-like development 
sleeve, a sleeve flange engaged on the inner circumferential 
surface of at least one end of the development sleeve and 
freely rotatably supported by the bearing , a sleeve gear 
engaged with the sleeve flange for transferring a torque to 
the development sleeve, characterized in that the sleeve 
flange and the sleeve gear axe combined together through a 
Joint which provides either a spline engagement or a 
serration engagement . 

[Claim 2] A development device according to claim 1, 
wherein the development sleeve has a diameter which is equal 
to or smaller than 12 mm. 

[Claim 3 J A process cartridge wherein at least a 
development device „ an electric charging means , a cleaning 
means, a photosensitive body and a development container are 
integrally received into the main body of the cartridge, 
with the process cartridge itself being detachable with 
raepect to an image formation apparatus, characterized in 
that the development device is a device formed according to 
claim 1 or claim 2 . 
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[Detailed Description of the Invention] 
[0001] 

I Technical Field o£ the Invention] The present invention 
relates to an image formation apparatus for use in a copy 
machine or a printer, each fabricates by using an 
electrophotographic system. 
[0002] 

[Description of the Related Arts] Conventionally , it has 
taan Known that an image formation apparatus comprises a 
plurality of processing moans including a photosensitive 
body serving as an image carrier, an electric charging 
device, a development device, and a cleaning device, all of 
which are integrally assembled in the main body of a 
cartridge serving as a common support body, thereby forming 
a process cartridge in the image formation apparatus . 
Further, it has been known that since such a process 
cartridge is usually detachably installed in an image 
formation apparatus, it is possible to ensure an improved 
maintenance for the image formation apparatus, and thus 
makes it possible for the image formation apparatus to 
provide an improved service, 

[0003] A development devioe contained in the process 
cartridge is as shown in F±g. 3 and Fig. 4. and Includes a 
development container 2, a development room 3 within the 
development container, and a development roller 5 rotatably 



disposed within the development room. Further, the 
development roller 5 contains a magnet roller 6 consisting 
of a magnet Having a plurality of magnetic poles. Moreover, 
a development blade 7 installed in the development container 
2 is in contact with the development roller 5 . in fact , the 
development roller 5 is urged towards a photosensitive body 
9 by virtue of one urging means (not shown) F with the urging 
action being effected through a pair of clearance 
maintaining spacer members 10L and 10R, in a manner such 
that there is a clearance farmed between The photosensitive 
body 9 and the development roller - 

[0004] A toner serving as a development agent is supplied 
from a toner container (not shown) by a transporting means 

(not shown). Alternatively, the toner is supplied, by 
virtue of an action called free fall, into the development 
room 3 through an inlet opening 11 thereof, in this way, 
the toner of the development room 3 is attracted towards a 
magnetic pole Nl which is one of the two magnetic poles of 
the magnet 6, so as to be electrically charged successively 
by virtue of an agitating action produced by the rotating 
development roller 5. Thus, an amount of the toner is 
transported in a direction shown by an arrow in Fig. 3. by 
virtue of the rotation of the rotating development roller 5. 
Consequently, this amount of the toner is moved into a space 
formed between the development blade 7 and the development 
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roller, so that the toner is strongly pressed by the 
development blade 7 towards the development roller 5, 
thereby being electrically charged, j.n this way. by making 
-contact with the development blade 7. an electric charge 
amount carried by the toner is quicWy increased and moved 
out of the development room 3 by virtue of the rotation of 
the development roller 5. At this time, the development 
blade 7 inaXes the toner to be electrically charged. In fact, 
such an electric charge amount is increased, while at the 
same time the thickness of the toner layer formed on the 
development roller 5 is reduced. 

[0005] Most portions of the development roller 5 carrying 
the toner are formed by a conductor such as an aluminium 
alloy. As shown in Fig. 4. one end of the development 
roller is engaged with the inner circomferential surface of 
a cylindrical development sleeve 13 j.n which a bias 
electrode 12 forms the development roller 5. in this way, a 
development bias can be applied from a development bias 
feeder (not shown} of the image formation apparatus main 
body to the development sleeve 13. 

TOOOC] Accordingly, an amount of toner transported from the 
development room 3 to the development sleeve 13 will be 
forced by the development bias to move towards an electro- 
static potential image on the photosensitive body 9. thereby 
effecting a desired development of the electro-static 



potential image . On the other hand, an amount: of remaining 
toner nor used in the development is caused to return to -the 
development room 3 by virtue of the rotation of the 
development Elaeve 13- 

[0007] In this Way, the development sleeve 13 is freely 
rot at ably ins tailed and this can be achieved in the 
following way. Namely, a sleeve flange 15 is fixedly 
engaged with the inner circumferential surface of one end of 
the development sleeve 13, and is supported by a bearing 16R. 
Meanwhile, an outer periphery surface of the aforesaid 
spacer member lOL engaged on an outer periphery surface of 
the other end of the development sleeve is supported by the 
bearing 16L - 

£000fl] Then, a sleeve gear 17 is engaged with the aforesaid 
sleeve flange 15. The sleeve gear 17 is further engaged 
with a drum gear 9a attached at one end of the 
photosensitive body 9. in this way. the rotation (in a 
direction shown by an arrow indicated in Pig. 6) of the 
photosensitive body 9 can cause the rotation of the 
development sleeve 13 . 

[0009] An engaging hole of the sleeve gear 17, as well as 
an outer appearance of the sleeve flange 15 axe as shown in 
Fig. 5, Namely # they are configured by partially cutting 
cylindrical members, forming a so-called D-cut shape or a 
so-called double D-cut shape, thus arriving at a structure 
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in which, their relative rotations with respect to each other 
can he effectively prevented by making the both member's to 
be engaged with each othar . 
[0010] 

[Problems to be Solved by the Invention] However, the above 
described conventional apparatus has been found, to he 
associated, with, the following problems , especially in recent 
years , in an attempt to satisfy the demand ox producing an 
improved copy machine and an improved LBP (all are compact 
in size) and thus satisfy individual needs in personal 
market, the aforesaid development roller 5 and the aforesaid 
magnet roller 6 have to be made small in their diameters . 
[ooil] Namely, since the aforesaid sleeve gear 17 as well 
as the sleeve flange 15 are formed to transfer a torque by 
virtue of the D-cut structure or the double D~cut structure, 
making the development roller and the magnet roller smaller 
in -their diameters can undesirably reduce an allowable 
transfer tortjue. As a result, if the.se rollers have been 
used repeatedly for a long time, the sleeve gear 17 will be 
in a state of idle rotation. 

[0012] in an attempt to solve the above problems, it is 
allowed to consider increasing only i;he diameter of the 
sleeve flange 15. This, however, has been proved not bo 
easy if the injection molding gate portions log of the 
spacer members 10R and 10L shown in Pig. 6 are not reduced 
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in their size. 

[0013] Moreover, as another method for solving the above 
problem, it la allowed to consider forming the sleeve flange 
15 and the sleeve gear 17 into an integral body. This . 
however, will cause another problem that the bearing 16R 
will become impossible to be introduced between the sleeve 
17 and the development sleeve 13. in addition, if the 
bearing 16R is disposed on the outer side of the sleeve gear 
17 , the image formation apparatus will be enlarged in its 
widtn. making it difficult to manufacture an image formation 
apparatus, compact in size. 

[0014] Besides, although it is allowed to consider using a 
key or a pin between the sleeve gear 17 and the sleeve 
flajige 15, there will occur a further problem that the 
number of parts and the labour for assembling the apparatus 
will all be increased. 

[0015] The present invention is to solve the above problems 
and it is an object of the present invention to provide an 
improved image formation apparatus capable of preventing an 
idle rotation of its sleeve gear even if its development 
roller and its magnet roller are all small in their- 
diameters, and it is another object of the present invention 
to provide an improved procesn cartrj dge for use in the 
image formation apparatus . 
[0016] 
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[Means for Solving the Problems] According to the ■ present 
invantion, -the above object can be achieved by virtue of the 
following arrangement which is at first a development device 
including a development container fox- receiving an amount of 
development agent, and a development agent carrier freely 
rotatably supported by a bearing attached to the development 
container, wherein the development agent carrier comprises a 
plpe-lixe development sleeve, a sleeve flange engaged on the 
inner circumferential surface of at least one end of the 
development sleeve and freely rotatably supported by the 
bearing, a sleeve gear engaged with the sleeve flange for 
transferring a torque to the development sleeve, 
characterized in that the sleeve flange and the sleeve gear 
are combined together through a joint which provides either 
a spline engagement or a serration engagement. 
[0017] Next, there is provided an improved process 
cartridge wherein at least a development device, an electric 
charging means, a cleaning means, a photosensitive body and 
a development container are integrally received into the 
main body of the cartridge, with the process cartridge 
itself being detachable with respect to an image formation 
apparatus „ 
[0018] 

[Operation] According to the present invention, the 
development agent carrier freely rotatably supported by a 
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barring attached to the development container, oomprises a 
pipe-liXe development sleeve . In particular, a sleeve 
flange engaged on the inner circumferential surface of at 
least one end of the development sleeve and freely rotatably 
supported by the bearing, is combined with a sleeve gear 
engaged with the sleeve flange through a joint which 
provides either a spline engagement or a serration 
engagement. In this way. it is possible to effect a torque 
transfer even in a small space, and make each of the 
elements or parts durable during their repeated u se . 
[0019] 

[Embodiments] in the following, embodiments of the present 
invention will be described with reference to the 
accompanying drawings. 

[0020] (EmbodUnent 1) At first. Embodiment 1 o£ the present 
invention will b© described with reference to Fig. l. 
However, the same elements as those used in the above 
described conventional apparatus will not be explained again 
in the present embodiment. 

[0021] Fig. 1 is a detailed view showing an engagement 
between the sleeve flange and the sleeve gear, according to 
the present invention. As shown m the drawing, the spacer 
member 10R is engaged and £ irmly attached to the outer 
periphery surface of the development sleeve 13 having an 
outer diameter of 12 mm. A clearance between the 
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photosensitive body (not shown) and the development sleeve 
13 is kept at 200 to 400 urn. 

[0022] The sleeve flange 15 is provided with an outer 
shoulder 15a having an outer diameter which is small ear than 
the inner diameter of the gate portion log of the spacer 
member 10R, and its protruding length is larger than the 
thickness of the gate portion lOg of the spacer member 10R. 
In this way. even if ths development roller 5 is caused to 
move in the thrust direction, the bearing 16R can be 
prevented from being in friction with the spacer member 10R. 
At this time, although the sleeve flange 15 is supported by 
the bearing 16R, the diameter of their engagement portion is 
only 6 to 8 mm* 

[0023] Further, the small diameter portion d of the sleeve 
flange 15 is as thin as 4 to 5 mm, and is engaged with the 
sleeve gear 17. In fact, such an engagement is effected by 
forming two convex portions and two concave portions on the 
cylindrical member, thereby effecting a torque transfer 
which is as shown on the right side in Fig. 1. Further- the 
convex portion of the sleeve flange 15 has a height of about 
0.7 mm and a width of about 2 mm, with its outer appearance 
being coaxial with the small diametei portion d. Here, with 
regard to the small diameter portion d, the sleeve flange IS 
and the sleeve gear 17 are formed to be able to match and 
thus engage with each other. Specifically, the two members 
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are formed Into an H-js engagement on the hole ascial surface, 
thereby obtaining a centerxing effect as well as an effect 
of preventing a clatterring. This means tibat the D portion 
has a cl at t erring . In addition, the sleeve gear 17 is also 
provided with a boss portion 17a. with its engaging portion 
(engage able with a shaft) having a length longer than the 
width of gear teeth, thereby improving an allowable transfer 
force , 

[0024] In more detail, the material of the sleeve flange 15 
is an aluminium alloy or- a plastic material such as 
polyacetal (POM) , polybntylene terephthalate (PBT) and 
poly amide (PA) - Further 4 the material of the sleeve gear 17 
may also be a plastic material such as polyacetal (POM) , 
polybutylene terephthalate (PBT) , polyamlde (PA) , and a 
fluorine- containing polycarbonate (PC) , 

[0025] Although, in the present embodiment there are two 
convex portions and two concave portions in the engaging 
section between the sleeve flange 15 and the sleeve gear* 17, 
it is also possible to form three or four such convex and 
concave portions , -thereby obtaining the similar effects . 
Moreover, although the sleeve flange 15 and the sleeve gear 
17 are matched and engaged with each other in the small 
diameter portion d, it is also possible that such a match ae 
well as an engagement may be effected in the large diameter 
portion D, thus allowing a clatterriug to occur in the small 
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diameter portion. 

[0026] In particular, when the sleeve sear 17 is 
manufactured by injection molding an amount of plastic 
material, since forming four convex and concave portions can 
ensure the formation of a more uniform thickness. It becomes 
easier to obtain an improved precision. 

[0027] (Embodiment 2) Embodiment 2 of the present invention 
will be described in the following. However, the same 
aleraents or portions as those used in the above Embodiment 1 
will not be explained again* 

[0028] Although the above Embodiment 1 has shown that the 
above convex and concave portions can be formed into an 
engagement of a spline type in the engaging section between 
the sleeve flange IS and the sleeve gear 17, it is possible 
for the present embodiment to employ an involute serration 
joint. At this time, a necessary step is only to use the 
small diameter portion d of the sleeve flange 15 as the 
tooth bottom and to have the module set at 0.5 to l, thereby 
creating an arrangement of teeth- like configuration. Namely, 
inner teeth are created corresponding to the inner diameter 
of the sleeve gear, thereby forming a kind of hub. Besides, 
since the present embodiment employs an arrangement of gears 
engaged with each otner , it Is possible to ensux-e an 
engagement having a high precision, thereby obtaining a 
combination having a large transfer torque. 
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[0029] in the case where the sleeve i'lange 15 and the 
sleeve gear 17 are formed by injection molding a plastic 
material, a necessary step is only to form teeth in a metal 
mould, thereby obtaining an advantage of reducing the 
production cost. Further, in the case where a kind of 
serration is formed, since the height of the teeth is lower 
than that ox spline engagement, it is possible to inhibit 
the occurrence of a low precision which will otherwise be 
caused due to an irregular thicKness of an injection molding 
process . 

[0030] On the other hand, if the development device 
descried in the above Embodiment 1 and the above Embodiment 
2 is formed into a process cartridge as shown in rig, 2, it 
is possible to obtain an improved process cartridge compact 
in size* 
[0031] 

[Advantage of the Invention] As described above, according 
to the present invention, the sleeve flange in connection 
with the development sleeve is combined with the sleeve gear 
for transferring a torque to the development sleeve, by 
vixtue of a joint which Is either a spline engagement or a 
serration engagement. In this way, it is possible for the 
development sleeve to be made small in its diameter, thereby 
rendering it possible for an image formation apparatus as a 
whole to be made small in its size. , but without increasing 
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the production cost. 

[Brief Description of the Drawings] 

Fig. 1 is a view showing in detail some important 
portions of a development agent carrier formed according to 
Embodiment 1 of the present invention. 

Pig. 2 is a view showing a process cartridge 
incorporating a development device formed according to 
Embodiment 1 or Embodiment 2 of the present invention . 

Fig. 3 is a cross sectional view showing a conventional 
development device. 

Fig. 4 is a front view showing the development device 
of Pig. 3. 

Fig. 5 is a view showing an engagement between a sleeve 
flange and a sleeve gear in the development device of Fig- 3 

Pig. 6 is a perspective view showing an injection 
molding gate of a spacer member in the development device of 
Fig- 3. 

[Explanation of Reference Numerals] 

1 development device 

2 development container 

5 development roller (development agent carrier] 
1 3 development s 1 e eve 

15 sleeve flange 17 sleeve gear 
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